LANKESTERIANA
This conclusion was confirmed by Chiron et al. (2012) , who included a broad representation of Anathallis species in their analyses.
One Anathallis species, the broadly distributed and highly variable Anathallis barbulata (Lindl.) Pridgeon & Chase, was shown to be distinct from all the other species (Chiron et al. 2012) . It is probably the most well known species of the group here discussed. In Luer's subgeneric classification of genus Pleurothallis R.Br., A. barbulata and a few close relatives were placed in Pleurothallis subgen. Specklinia sect. Muscosae Lindl. (Luer 1986) . Later on, they were transferred to Anathallis by and Panmorphia by Luer (2006) . We present nrITS analyses showing that most species of Panmorphia, including the type species, Anathallis sertularioides (Sw.) Pridgeon & Chase, are embedded within Anathallis. Our data also show that Anathallis barbulata and a few sister species are not closely related to other Anathallis and require generic recognition to maintain monophyly.
Most of these Specklinia-like species of Anathallis have also been treated as species of Specklinia Lindl. at some point or another. A more extensive molecular phylogenetic analysis of Specklinia (Karremans et al. unpublished) , excludes the species here treated as Anathallis (Pupulin et al. 2012 , Bogarín et al. 2013 , Karremans et al. 2013b , requiring the circumscription of those genera in the present manuscript. It becomes necessary as well to propose the systematic modifications required in order to attain monophyly within Anathallis, Specklinia, and Stelis and to propose a segregated generic concept for the A. barbulata and its close relatives.
Material and Methods. This study was conducted at Jardín Botánico Lankester (JBL) of the Universidad de Costa Rica and Naturalis Biodiversity Center -Leiden University, between October 2011 and October 2013. Living material was studied at Lankester Botanical Garden and the Hortus Botanicus in Leiden, while dried and spirit material was deposited at CR, JBL-spirit and L-spirit. Taxon names mostly follow Pridgeon (2005) .
Photography -. Color illustrations of complete flowers were made using a Nikon D5100 digital camera, while photographs of the columns and pollinaria were taken using a DFC295 Leica digital microscope color camera with Leica FireCam version 3.4.1 software. Scanning electron microscope (SEM) micrographs were taken from flowers fixed in FAA (formalin 10%, glacial acetic acid 5%, water 35%, ethanol 50%). The floral samples were then dehydrated through a series of ethanol steps and subjected to critical-pointdrying using liquid CO 2 . Dried samples were mounted and sputter-coated with gold and observed with a JEOL JSM-5300 scanning electron microscope at an accelerating voltage of 10kV.
Phylogenetic analysis -. The data matrix included 56 individuals (Table 1) , 18 of which were produced in this study. The remaining data were obtained from GenBank , Chiron et al. 2012 , Karremans et al. 2013a . Plants were obtained from living collections at Lankester Botanical Garden in Costa Rica, the Hortus Botanicus in Leiden, and private collections. Vouchers were deposited in spirit collections at JBL and L. Fresh leaf and flower cuttings of approximately 1 cm 2 were dried with silica gel. Samples (20 mg) were pulverized and extraction performed following the DNEasy procedure (Qiagen). The nuclear ribosomal internal transcribed spacer (nrITS) region was amplified using the methods and primers for sequencing and amplification described by Sun et al. (1994) , and Sanger sequencing was done commercially by Macrogen on a 96-capillary 3730xl DNA Analyzer automated sequencer (Applied Biosystems, Inc.) using standard dye-terminator chemistry (Macrogen, Inc.).
The Staden et al. (2003) package was used for editing of the sequences. Contigs were exported as .fas files and opened in Mesquite v2.72 (Maddison & Maddison 2007) , where they were checked for base calling errors, the matrix was aligned manually. The ends of each data set were trimmed to eliminate possible erroneous data, and gaps were regarded as missing data (filled with Ns). The data matrix is deposited in the Dryad Digital Repository (Heneghan et al. 2011) . Echinosepala aspasicensis was used as the outgroup, as it was found to be one of the most distantly related of all included species . The trees were produced with an analysis of the nrITS dataset of 43 sequences using BEAST v1.6.0. (Drummond & Rambaut 2007) . Parameters were set to preset, except for substitution model GTR with 10 categories, clock model uncorrelated lognormal, tree prior Yule process, and number of generations 20,000,000. The resulting trees were combined using TreeAnnotator v1.6.0., where the first 2000 trees were used as burn-in. FigTree v1.3.1. (Rambaut 2009 ) was used to edit the resulting tree. Posterior probabilities are given for each node in decimal form.
Results. The consensus gene tree ( Fig. 1) Luer (2006) suggested that he could find a "continuum of variations among them", however, he did mention that "several affinities among the species can be recognized". One of those affinities was likely this little group. In fact, this species group can also be easily distinguished from other species of the genus on morphological grounds, and they are therefore recognized as a segregate genus here forth. description: Plants very small, 0.5-3 cm tall (excluding the inflorescence), epiphytic, caespitose. however as is frequent with other tiny Pleurothallids, species of this genus tend to be overlooked in the field and lumped together into broad and variable species concepts. Species of Lankesteriana are distributed from southern Mexico, through Central America, the Andes, and all the way down to Bolivia and Brazil (Fig. 4) . Costa Rica, Ecuador and Colombia contain the largest number of species, whereas Brazil, the center of diversity of sister genus Anathallis, has just a few Lankesteriana; they are notably absent from the Antilles. They occur between 280 and 2800 m in elevation, but most are found at mid elevations between 600 and 2000 m. Luer (1986) had noted that flowers of species here treated as Lankesteriana were similar to some species of Trichosalpinx subgen. Trichosalpinx (Trichosalpinx I & II in Fig. 1 ). In fact, they resemble species of Trichosalpinx much more than Anathallis. Trichosalpinx was established by Luer for a group of species which shared the lepanthiform bracts of the stem and which did not fit well in either Draconanthes (Luer) Luer, Lepanthes or Lepanthopsis (Luer 1997) , however that meant that they did not share a particular synapomorphy, and may not represent a natural grouping. The inclusion of a few species of Trichosalpinx in the DNA studies of evidenced the polyphyly of the genus. A phylogenetic analysis of genus Trichosalpinx, including many more additional species, further evidences the need for a complete re-circumscription of this highly polyphyletic genus, which is diversely interrelated with all other genera in the clade (Fernández et al. unpublished) .
Subgenus Trichosalpinx is biphyletic in the analysis presented here (Fig. 1) , with a clade including the type of the genus (Trichosalpinx I), sister to Anathallis, and a second clade (Trichosalpinx II), sister to Lankesteriana. A reconsideration of Trichosalpinx will be a hazardous task that falls outside of the scope of this study. It suffices to say that we consider sister genera Anathallis and Trichosalpinx (Trichosalpinx I) distinct enough to keep them as separate genera and that the clade which includes Lankesteriana and Trichosalpinx II was until now unnamed. When revising Trichosalpinx in the future it can be re-considered if it is advantageous to include the few species belonging to Trichosalpinx II in a broadened Lankesteriana, however, based on morphology and genetic distance, such a move is in our view unfavorable. With species of subgen. Trichosalpinx they share the fused sepals (with a few exceptions), the usually purplish-brown flowers, the extremely sensitive linear lip, with a pair of rounded lobes at the base, and a midline depression and the helmet-shaped rostellum. These traits suggest that both groups share a similar pollinator group. Species of subgen. Trichosalpinx however can be easily distinguished from those of Lankesteriana by the much larger plants, with long ramicauls covered with lepanthiform bracts and the simultaneously multi-flowered inflorescences. Note: Specklinia pereziana Kolan. published in 2011 from Colombia, is virtually indistinguishable from Lankesteriana barbulata, a common, widely distributed, variable species with several heterotypic synonyms. As L. barbulata was not even mentioned by the author there is no evidence to separate the two. This relatively old genus remained mostly unused until it was re-established by , and re-defined by Pridgeon (2005) . It was not clear how many and which species actually belonged to the concept, but initially about 90 species were transferred. About 90 more names were added by other authors since then (mostly transfers from other genera, but also new species). If we exclude the species that belong to Lankesteriana and Stelis, we end up just shy of 140 species, a number which seems reasonable.
Species of Anathallis are distributed from southern Mexico through Central America, the Antilles and all South America down to Argentina. They are most diverse in Brazil at low to mid elevations. They are easily recognized by the more or less star-shaped flower, with linear to lanceolate, acute to acuminate petals that are similar to the sepals. The lip is horizontally placed and very sensitive, its general shape is linearligulate but frequently it has small lobes at the base and/or middle. The column is sharply winged and prominently fimbriate. The pollinaria come in pairs and have reduced whale-tail shaped caudicles.
One species before treated as Specklinia is transferred here to Anathallis based on those morphological features.
anathallis napintzae (Luer & Although this genus has been traditionally accepted (Karremans et al. 2013) , it was greatly modified by and Pridgeon et al. (2005) . As such the genus was broadened from its classic definition (Luer 2009 ) to include several species groups before placed in Pleurothallis. Stelis in its broad sense was phylogenetically analyzed and extensively discussed by Karremans (2010) and Karremans et al. (2013) , and was proven largely monophyletic if the species of Pleurothallis subgen. Acuminatia sect. Acuminatae were transferred to it. That species group was found to be closely related to the species of Stelis in a strict sense (Luer 2009 ). It will suffice to say here that although smaller, better defined and informative generic concepts are preferred by the author, these species are transferred to a broad sense of Stelis where they are more accurately placed than previously.
In any other scenario this species group would require generic recognition, however, several other genera would have to be recognized and/or recircumscribed as well. This might be possible at a later stage when the species belonging to each of those other groupings are well understood. The species transferred here were in any case already proven nonmonophyletic as a group by Karremans et al. (2013) , however, all still within the broad concept of Stelis. stelis ariasii (Luer & 
Conclusions.
High species diversity and the many cases of convergence and parallelism make the systematics of the Pleurothallidinae quite hazardous. Morphological features are often congruent with phylogenetic hypotheses based on DNA data, but homoplasy can occur in morphological traits; similar morphological features may not always reflect a similar evolutionary history. Molecular data provide an independent data set that can be used to evaluate morphological homoplasy. Several modifications to the genera Anathallis, Specklinia and Stelis have been proposed here in an effort to circumscribe genera that are both monophyletic and diagnosable using morphological characters. With the exclusion of the species belonging to Lankesteriana and Stelis, the recircumscribed Anathallis is monophyletic based on all available data.
It must be stressed that the present work does not intend to be a molecularly based phylogenetic study of Anathallis and Lankesteriana. Instead, a systematic re-circumscription of those genera is proposed using an all evidence approach in which clear morphological patterns are correlated with available DNA evidence. The analyses of additional genetic regions and of a broader species set might refine the phylogenetic relationships among these species, however, as already evidenced in several earlier studies the basic phylogenetic reconstruction produced using a representative number of nrITS sequences is mostly found unchanged Karremans 2010; Karremans et al. 2013) , especially when the found clades have been thoroughly characterized morphologically (Luer 2002; Karremans 2010) .
Lankesteriana (Fig. 5) is a well supported and defined genus of some 19 species. They are widely distributed in the Neotropics with the noteworthy exception of the Antilles. The genus is phylogenetically closely related to some species of Trichosalpinx and Zootrophion, however, the tiny habit with an extremely reduced ramicaul with adpressed inconspicuous bracts, and the relatively long successively single flowered inflorescences resemble species of Anathallis and Specklinia much more closely. On the other hand, the frequently purplish flowers with usually fused lateral sepals and an extremely sensitive lip are once again reminiscent of some species of Trichosalpinx subgen. Trichosalpinx.
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